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1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 1 1 sheets, including this cover sheet. 

H This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 9 sheets. 
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I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1 -3,5,6,8-1 4 as originally filed 

4,4a,7 as received on 



1 7/04/1 999 with letter of 



14/04/1999 



Claims, No. 

1-25 



as received on 



17/04/1999 with letter of 



14/04/1999 



Drawings, sheets: 

1/4-4/4 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 



4. Additional observations, if necessary: 



IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 
El paid additional fees. 

□ paid additional fees under protest. 
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□ neither restricted nor paid additional fees. 

2. □ This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

H not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

all parts. 

□ the parts relating to claims Nos. . 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-25 

No: Claims 

Inventive step (IS) Yes: Claims 2,4,5,14,16,17 

No: Claims 1,3,6-13,15,18-25 

Industrial applicability (IA) Yes: Claims 1-25 

No: Claims 



2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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1 . The following document(s) will be referred to in this preliminary examination report; 

D1 US-A-4 738 133 [Breckel et al] 
D2 US-A-5 509 01 3 [Adachi et al] 

D3 DE-A-4 106 572 [Fraunhofer Gesellschaft Munchen] 

The subject-matter of document D1 is considered to represent the prior art the 
closest to that of the present application, inventions 1 and 2. 

2. In the following discussion, the patentability of the claims will be examined with 
regard to the requirements of the PCT. In particular, the claims will be examined for 
novelty, as defined in Art. 33(2) PCT, and for inventive step, as defined in Art. 33(3) 
PCT. In addition other aspects, such as clarity requirements of Art. 6 PCT, may be 
discussed as appropriate. 

2.1 The application lacks unity within the meaning of Rule 13 PCT, since the claims 
presently on file claim the following separate inventions or groups of inventions not 
so linked as to form a single general inventive concept. The application therefore 
does not comply with the requirements of Art. 3 (4)iii PCT. The application comprises 
the following separate inventions: 

Invention 1. Claims 1-23 

Invention 1 relates to multiplex data transmission via a wireless with different rates 
in each channel. 

Invention 2. Claims 24-25 

Invention 2 relates to a method and apparatus for vibrational analysis in a three 
dimensional space. 

Since the applicant has paid additional fees under Art. 34 (3) a, report on the 
complete application will be made by the examiner. 

For information only, the applicant may chose to prosecute the application on one 
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of the above inventions in the national / regional phase of the application. 
2.2 Claim 1 

The subject matter of claim 1 of the application is not allowable because it lacks an 
inventive step, Art. 33(3) PCT, the reasons being as follows: 

Document D1 is considered to represent the closest prior art to the subject matter of 
claim 1 of the application. D1 discloses sensors (1,2,3) which are connected to a central 
control (5,6). 

The examiner is of the opinion that it is a common and obvious problem in such a 
sensor/control arrangement that some sensors require a higher data carrying capacity 
than others. The problem is for instance known from the document D2, see for instance 
col. 1, lines 16-18. 

The examiner notes that although D2 specifically relates to channels having varying 
"transmission speeds" this means different "data carrying capacity", since data carrying 
capacity only has meaning in terms of a given time period during which data can be 
sent. Nothing in claim 1 of the application refers to channel band-width or the like. 

The person skilled in the art, wishing to solve this problem would use the solution 
proposed in document D2. D2 discloses the multiplex control system for such a 
sensor/control arrangement but does not explicitly mention the control/sensors 
themselves. 

D2 discloses that in a plurality of multiplexed channels (these are considered to be sub- 
channels of a single channel), some channels with higher data rates are assigned 
correspondingly increased data transmission load, see abstract, col. 6, lines 28-32 
(gives a definition of a "cell" and col. 7, lines 14-24 ( which defines how data is 
asymmetrically divided in accordance with the data carrying capacity of the sub- 
channels) and col. 7, lines 33-37 (dynamic changing of channel data transmission 
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capability). The multiplexing of data is therefore asymmetrically arranged in accordance 
with the channel data carrying capacity. 

The person skilled in the art, incorporating the teaching of D2 into the method/apparatus 
of D1 would therefore arrive at the subject matter of claim 1 of the application without 
having made an inventive step. 

The above argument hinges on the question of whether the person skilled in the art 
would combine D1 and D2. The examiner notes that D2 does not address the specific 
environment of data collection from sensors, rather it addresses the more general 
problem of transmitting by what ever means data from one remote location to another 
by means of transmission channels of some kind. The examiner furthermore notes that 
the solution offered to the above problem in D2 which is the same as in the application, 
has no technical features which relate to the kind of data generated, the means of 
transmission or to the source of data. The examiner furthermore notes that nearly all 
data is actually sourced from some kind of sensor, be it a microphone in a telephone, 
a pressure sensor or a light responsive sensor in a FAX machine. 

The examiner concludes that the problem posed in D2 is very general to the field of data 
transmission and the person skilled in the art would therefore be very aware of this 
problem when dealing with any data transmission. The features of claim 1 of the 
application (known in themselves from Dl) are merely contextual and do not add 
technical features which would be considered to involve an inventive step. 

Claim 1 is therefore not allowable under Art. 33(3) PCT. 

The examiner notes that claim 1 would appear to be clear and therefore to satisfy the 
requirements of Art. 6 PCT. 

2.3 Claims 2 to 5 

The examiner notes that claims 2 to 5 relate to the way in which the channels are divided. 
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From D2, col. 1, lines 54-64 it would appear that the channel division is on a time division 
basis. The examiner is now of the provisional opinion that claim 3 of the application lacks 
inventive step, but that the division in accordance with claim 2 could be considered as 
being both new and involving an inventive step since there is no indication in the prior art 
to use frequency division. 

The examiner is of the provisional opinion that the subject matter of claims 5 could likewise 
be considered to involve an inventive step, since packet switching is also not known from 
the available prior art D1 or D2. 

The examiner considers that the subject matter of claim 4 could contain subject matter 
which involved an inventive step, but that it is so unclear to the examiner what is being 
claimed that the present claim does not satisfy the requirements of Art. 6 PCT. 

In particular the examiner is not aware of the term "interdigitated non-chopping data- 
allocation basis" with regard to channel division /multiplexing etc. Furthermore the criteria 
that a "degree" of data element transmission time overlap is permitted is indefinite and 
vague. 

The applicant is also informed for information only that the examiner is of the provisional 
opinion that any independent claim (in the regional or national phase of the application) 
based on the division mechanism, e.g. frequency division, would not be acceptable if 
based on alternatives, i.e. only one mechanism could be considered as constituting one 
unifying inventive concept, since the more general concept of the application is already 
known from D2. 

2.4 Claims 6-12 

Although the subject matter of the claims 6-12 is not per se known from a combination of 
D1 and D2, these relate largely to the area of application of the sensor/control 
arrangement. The technology of the application, for instance vibration sensing, is 
considered to be independent of the arrangements for data transmission. As such these 
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claims represent various juxtapositions of features which would appear to be known in 
themselves, as such the examiner considers them not to involve an inventive step, Art. 
33(3) PCT. 

It is furthermore noted that claim 10 lacks clarity, Art. 6 PCT. The reason being that a 
reference in parenthesis to "NVH" would appear not to be a reference to the drawings but 
an attempt to defined a short form for "noise vibration harshness". 

The term "NVH" is then used without brackets in claim 22 and with brackets in claim 21 . In 
the opinion of the examiner the brackets with the term "NVH" should not be used in any of 
the claims. 

2.5 Claim 13 

Claim 13 relates to an apparatus for wireless transmission of data using divided channels 
in which an asymmetric data rate in respective (so called sub-) channels is effected in 
accordance with the different data rate requirements of local sensors. 

From the document D2, col. 1, lines 10-18 it is known to match data rate requirements with 
a particular channel transmission speed. The person skilled in the art would apply this 
principle to the specific example of data passing from a sensor without making an 
inventive step. The person skilled in the art would therefore incorporate this into the sensor 
/ test arrangement of D1 , see D1 , fig. 1 and 2. In so doing, the person skilled in the art 
would assign channels in accordance with the different data rate requirements of 
respective sensors and so arrive exactly at the subject matter of claim 13 of the application 
without having made an inventive step. 

The subject matter of claim 13 is therefore obvious in the light of the available prior art D1 
and D2, and as such not allowable under Art. 33(3) PCT. 

2.5 Claims 14-17 
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Claims 14 to 17 correspond to the method claims 2-5. For the reasons given above the 
examiner considers that claim 15 lacks an inventive step, time division being known from 
D2. Claims 14 and 17 could be considered to involve an inventive step and claim 16 could 
contain patentable subject matter but is so unclear, Art. 6 PCT, that it is not possible to be 
more specific as to any inventive quality of the claim. 

2.6 Claims 18-23 

Claims 18-23 comprise subject matter which is of a routine nature. The examiner is 
therefore of the provisional opinion that the person skilled in the art would arrive at the 
subject matter of claims 14-23 as a matter of normal design procedure, starting from the 
obvious combination of D1 and D2. The subject matter of claims 14 to 23 is therefore not 
allowable under Art. 33(3) PCT. 

2.6 Claim 24 

Claims 24 and 25 relate to sensing in three dimensions. The closest prior art to claims 24 
and 25 would appear to be D3. D3 also relates to vibration sensing in three dimensions. 

Claim 24 is a method claim, D3 discloses: 

a. a method for vibration analysis of a machine or other article (see abstract) comprising; 

a. providing a vibration sensor (1) 

b. causing the sensor to sense vibrations (see abstract) 

c. analysing signals produced by said sensor (15, see col. 5, lines 60-62) 

d. providing the sensor with 3d location sensing means (D3, col. 6, lines 25-50) 

e. causing a single vibration sensor to monitor 3 dimensions, (see fig. 2 and col. 4, 
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lines 64-65 of D3) and using the coordinate measuring system to measure the coordinates 
at these points (D3, col. 6, lines 25-50) 

The subject matter of D3 differs from that of the application claim 24 only in that the 
features: 

f. "identifying the location of a source of vibration accordingly" is not explicitly 
disclosed in D3; 

and the feature of mechanical contact is not disclosed in D3, D3 operating with light 
beams. 

However, in col. 1, lines 15-25 of D3, it is disclosed that it is necessary to understand as 
accurately as possible the vibration characteristics of a machine etc. 

In the opinion of the examiner, to identify the source of a vibration is an obvious desire of 
the person skilled in the art who wishes to understand "as accurately as possible" the 
vibration characteristics of a machine. 

In addition the examiner is of the opinion that the choice of sensor, being light beam 
sensor or a mechanical sensor is merely one of design choice which the person skilled in 
the art would make without having made an inventive step. 

Since the other features of claim 24 are not different from those of D3, the examiner is of 
the opinion that claim 24 of the application lacks an inventive step and as such is not 
allowable under Art. 33(3) PCT. 

It is furthermore noted that claim 24 is not allowable under Art. 6 PCT since it lacks clarity. 
In particular the "said three locations" (line 26) are not actually previously referred to in the 
claim. It would appear that the author of the claim confuses "three-dimensions" with three 
locations, in the opinion of the examiner a singe point can be defined in "three-dimensions" 
and this in no way implies there to be three points. 
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2.7 Claim 25 

Claim 25 is an apparatus claim which claims (in terms of an apparatus) the features a. to 
d. corresponding to those features a. to d. in claim 24. 

As discussed above in part 2.6 of this opinion, these features are all known from the 
document D3, except for the feature of mechanical sensing. As discussed above the 
examiner is of the opinion that this combination of features lacks an inventive step as such 
claim 25 does not fulfil the requirements of Art. 33(3) PCT. 
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times) and to individual channels within the groups (at 
transmission times) so as to increase throughput and reduce 
packet loss. For bursty traffic, the use of channel groups 
reduces the packet loss by several orders of magnitude. 
5 EP 0 515 728A2 relates to a wireless indoor relay 

system. AU-A-18143/88 relates to a wireless data 

transmission link and notably a protocol for establishing 
a duplex link between first and second data link devices. 

Other known references include: 
10 GB 2295070 

EP 0483549 

EP 0268492 

US 5509013 

US 5448759 
15 US 5363370 

US 4,738,133 discloses a system for wireless 
transmission of multiplexed data from a plurality of 
transducers. 

US 5,509,013 discloses a multiplexer control system 
2 0 for multiplexing the data from a plurality of input 

channels having different transmission speeds. 

DE 4106572 discloses a system for contact-free 
measurement of object oscillations by directing laser light 
onto the object and detecting reflected light at plural 

2 5 spaced sensing heads so as to locate the point on the 

object from which the reflections are emanating. 

According to the invention there is provided a method 
and apparatus for wireless transmission of data through a 
communications channel between at least two local data 

3 0 sensors with optional primary data processing and a data 

processing function, as defined in the accompanying claims. 

In a described embodiment, there is provided a method 
and apparatus in which the step of multiplexing division of 
the communications channel is effected asymmetrically, 
3 5 whereby the data carrying capacities of the sub-channels 

are unequal. Likewise in the embodiment, the data rates 
required for data transmission from the local sensors 
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differs substantially between the at least two sensors. 
Likewise also in the embodiment, the step of allocating 
data from the local data sensors to the data transmission 
sub-channels is effected in accordance with the data- 
carrying capacities of these sub-channels. In this way 
there is achieved within a 
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vibrational analysis of machines and other articles and 
products and systems. In accordance with this aspect of 
the invention a vibration sensor, for example an NVH 
(noise vibration harshness) sensor is mechanically coupled 
to the machine or other article to three-dimensionally 
locate a source of vibration in a machine or system. Such 
a sensor may be just one of the local sensors in the 
wireless transmission system of the other embodiments, or 
it may be provided with its own cable or other transmission 
channel for its vibration signals. 

In order to three-dimensionally locate a source of 
vibration, the vibration signals are monitored at three or 
more positionally-def ined locations of the sensor. In the 
preferred embodiment the sensor is provided with its own 
three-dimensional location or co-ordinate-defining system 
(utilising spaced infra-red sensors) , so that the sensor's 
location at any given time is readily defined. 
Alternatively, the sensor may be caused to sense at three 
known locations, or three sensors may be provided, one each 
at three such locations* 

Embodiments of the invention will now be described by 
way of example with reference to the accompanying drawings 
in which: 

Fig 1 shows a functionality block diagram for a high 
speed RF data link, including both the frequency 
multiplexing system (of Figs 2 and 3) and the time-division 
multiplexing system (of Figs 4 and 5 hereof) ; 

Figs 2 and 3 show block diagrams of the transmitter 
and receiver functions of the system of Fig 1 as it applies 
to a frequency multiplexing system; 

Figs 4 and 5 show block diagrams of the transmitter 
and receiver functions of the system of Fig 1 as they apply 
to a time-division multiplexing system; and 
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CLAIMS 

1 A method of wireless transmission of data in digital 
and/or analogue format through a communications channel 

5 (72) from at least two local data sensors (14, 16) to a 

data processing means (24) , said method comprising the 
step of division of said channel into sub-channels and 
transmitting said data from said data sensors respectively 
through said sub-channels accordingly; 
10 characterised by 

a) said step of division of said communications 
channel being effected asymmetrically whereby the data 
carrying capacities of said sub-channels are unequal; and 

b) the data rate required for data transmission from 
15 said local sensors differing substantially between said at 

least two sensors; and 

c) allocating data from said local data sensors to 
respective ones or groups of said sub-channels [being 
effected] in accordance with the data carrying capacities 

2 0 of said sub-channels. 

2 A method according to claim 1 characterised by said 
step of division being effected on a frequency basis. 

25 3 A method according to claim 1 characterised by said 

step of division being effected on a time-division basis. 

.4 A method according to any one of claims 1 to 3 
characterised by said step of division being adapted to 
30 effect said division on an interdigitated non-chopping 

data-allocation basis in which a degree of data element 
transmission time overlap between channels is permitted. 

5 A method according to claim 1 characterised by said 

35 step of division being effected by packet-switching of data 

from said local data sensors, and interleaving said data 
packet with an unsymmetrical packet distribution. 
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6 A method according to any one of claims 1 to 5 
characterised by said data processing means comprising a 
host PC (24) having a series of virtual serial ports, and 

5 said method comprising allocating each of said sub-channels 

to a corresponding one of said virtual serial ports. 

7 A method according to any one of claims 1 to 6 
characterised by said local sensors comprising automotive 

10 diagnostic and/or servicing sensors and said wireless 

transmission of data being effected at radio frequencies. 

8 A method according to any one of claims 1 to 7 
characterised by at least one of said local sensors (14) 

15 also providing a primary data-processing function. 

9 A method according to any one of claims 1 to 8 
characterised by said local sensors comprising vibration 
sensor means (104) adapted to sense machine vibration, and 

2 0 said method comprising transmitting said data therefrom. 

10 A method according to claim 9 characterised by the 
step of using as said sensors, sensors (104) adapted to 
provide vibration data permitting noise vibration harshness 

25 (NVH) analysis of the data. 

11 A method according to claim 10 characterised by at 
least three of said sensors being such NVH sensors, and the 
method comprising employing said sensors at 

3 0 three-dimensional ly spaced locations to identify the 

location or co-ordinates of a source of vibration. 

12 A method according to claim 9 or claim 10 
characterised by said vibration sensor means further 

35 comprising three-dimensional location sensing means (106) 

and the method comprising the step of using said sensor to 
sense vibrations at three dimensionally-spaced locations in 
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sequence, and using said three-dimensional location sensing 
means to identify the location or co-ordinates of said 
three spaced locations so as to identify the location or 
co-ordinates of a source of vibration. 

5 

13 Apparatus for wireless transmission of data in digital 
and/or analogue format through a communications channel 
(12) from at least two local data sensors (14, 16) to a 
data processing means (24), the apparatus comprising a 

10 multiplexer (62) adapted to effect division of said 

communications channel into sub-channels, and a transmitter 
(34) adapted to transmit said data through said 
sub-channels accordingly ; 
characterised by 

15 a) said multiplexer being adapted to divide said 

communications channel asymmetrically whereby the data 
carrying capacities of said sub-channels are unequal; and 
b) control means (40) adapted to allocate data from 
said local data sensors to respective ones or groups of 

20 said communications sub-channels in accordance with 

substantially different data rate requirements from said 
local sensors . 

14 Apparatus according to claim 13 characterised by said 
25 multiplexer being adapted to effect said multiplexing on a 

frequency basis. 

.15 Apparatus according to claim 13 characterised by said 
multiplexer being adapted to effect said multiplexing on a 
30 time-division basis* 

16 Apparatus according to any one of claims 13 to 15 
characterised by said multiplexer being adapted to effect 
said multiplexing on an interdigitated non-chopping 
35 data-allocation basis in which a degree of data element 

transmission time-overlap between channels is permitted. 
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17 Apparatus according to claim 13 characterised by said 
multiplexer being adapted to effect packet-switching of 
data from said local sources and to interleave said data 
packets with an unsymmetrical packet distribution. 

5 

18 Apparatus according to any one of claims 13 to 17 
characterised by said data processing function comprising 
a host PC (24) having a series of virtual serial ports, and 
said control means being adapted to allocate each of said 

10 sub-channels to a respective one of said virtual ports. 

19 Apparatus according to any one of claims 13 to 18 
characterised by at least one of said local sensors (14) 
being adapted to provide a primary data-processing 

15 function. 

2 0 Apparatus according to claim 19 characterised by said 
local sensors comprising vibration sensor means (104) 
adapted to sense machine vibration whereby said apparatus 
20 can transmit said vibration data from said vibration 

sensing means. 

21 Apparatus according to claim 2 0 characterised by said 
local data sensors comprising sensors adapted to provide 
25 vibration data permitting noise vibration harshness (NVH) 

data for analysis thereof. 

,22 Apparatus according to claim 21 characterised by said 
local data sensors comprising at least three or more such 
3 0 NVH sensors whereby said sensors can be located at three- 

dimensionally spaced locations to provide data enabling 
identification of the location or co-ordinates of the 
source of a vibration in a machine. 

35 23 Apparatus according to claim 20 or claim 21 

characterised by said vibration sensor means further 
comprising three-dimensional location sensing means (106) 
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whereby said vibration sensor means can sense vibrations at 
three-dimensionally-spaced locations in sequence and said 
three-dimensional location sensing means can identify the 
co-ordinates or locations of said three locations so as to 
5 enable identification of the location or co-ordinates of a 

source of vibration. 

24 A method for vibration analysis of a machine or other 
article comprising: 
10 a) providing a vibration sensor (104); 

b) causing said sensor to sense vibrations; 

c) analysing signals produced by said sensor; 
characterised by 

d) providing said sensor with three-dimensional 
15 location sensing means (106); 

e) causing said vibration sensor to be mechanically 
coupled to the machine or other article to sense 
vibrations at three-dimensionally-spaced locations and 
using said three-dimensional location sensing means to 

2 0 determine the co-ordinates of said three locations; and 

f) identifying the location or co-ordinates of a 
source of vibration accordingly* 

2 5 Apparatus for vibration analysis of a machine or other 
25 article comprising: 

a) a vibration sensor (104) adapted to sense 
vibrations at chosen locations; and 

b) analysis means (124) adapted to analyse signals 
produced by said sensor; 

3 0 characterised by 

c) said vibration sensor being adapted to be 
mechanically coupled to the machine or other article and 
further comprising three-dimensional location sensing means 
(106) ; 

3 5 d) whereby said single sensor can be caused to sense 

vibrations at three-dimensionally spaced locations at which 
said three-dimensional location sensing means can identify 




r- r» r» ! 



20 

the co-ordinate locations thereof whereby the corresponding 
co-ordinates of a source of vibration can be determined. 
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1 . This written opinion is the first drawn up by this International Preliminary Examining Authority. 

2. This report contains indications relating to the fol towing items: 

I S Basis of the opinion 



Lack of unity of invention 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability; 

citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



3. The applicant is hereby invited to reply to this opinion. 

When? See the time limit incScated above. The applicant may, before the expiration of that time limit, 
request this Authority to grant an extension, see Rule 66.2(d). 

How? By submitting a written reply, accompanied, where appropriate, by amendments, according to 
Rule 66.3. For the form and the language of the amendments, see Rules 66.8 and 66.9. 

Also: For an additional opportunity to submit amendments, see Rule 66.4. 

For the examiner's obligation to consider amendments and / or arguments, see Rule 66.4bis. 
For an informal communication with the examiner, see Rule 66.6. 

If no reply is filed, the international preliminary examination report will be established on the basis of this opinion. 

4. The final date by which the international preliminary 

examination report must be established according to Rule 69.2 is: 03/08/1999 
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WRITTEN OPINION International application No. PCT/GB98/00866 

1. Basis of the opinion 

1 This opinion has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office 
in response to an invitation under Article 14 are referred to in this opinion as "originally filed".): 

Description, pages: 

1-14 as originally filed 

Claims, No.: 

1 -25 as originally filed 

Drawings, sheets: 

1 /4-4/4 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. This opinion has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 
IV. Lack of unity of invention 

1 . In response to the invitation (Form PCT/IPEA/405) to restrict or pay additional fees, the applicant has: 

□ restricted the claims. 
^ paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. This Authority found that the requirement of unity of invention is not complied with for the following reasons and 
chose, according to Rule 68.1, not to invite the applicant to restrict or pay additional fees: 
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3. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this opinion: 

all parts. 

□ the parts relating to claims Nos. . 

V. Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) 
Inventive step (IS) 
Industrial applicability (IA) 

2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 



Claims 1-24 Yes, 25 No 
Claims 1-25 No 
Claims 1-25 Yes 
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2. 



The following document(s) will be referred to in this written opinion; the numbering 
will be adhered to in the rest of the procedure: 

D1 US-A-4 738 133 [Breckel et al] 

D2 US-A-5 509 01 3 [Adachi et al] 

D3 DE-A-4 106 572 [Fraunhofer Gesellschaft Munchen] 

The subject-matter of document D1 is considered to represent the prior art the 
closest to that of the present application, inventions 1 and 2. 

In the following discussion, the patentability of the claims will be examined with 
regard to the requirements of the PCT. In particular, the claims will be examined 
for novelty, as defined in 33(2) PCT, and for inventive step, as defined in Art. 
33(3) PCT. In addition other aspects, such as clarity requirements of Art. 6 PCT, 
may be discussed as appropriate. 

The application lacks unity within the meaning of Rule 13 PCT, since the claims 
presently on file claim the following separate inventions or groups of inventions 
not so linked as to form a single general inventive concept. The application 
therefore does not comply with the requirements of Art. 3 (4)iii PCT. The 
application comprises the following separate inventions: 

Invention 1. Claims 1-23 

Invention 1 relates to multiplex data transmission via a wireless with different 
rates in each channel. 

Invention 2. Claims 24-25 

Invention 2 relates to a method and apparatus for vibrational analysis in a three 
dimensional space. 

Since the applicant has paid additional fees under Art. 34 (3) a, complete 
examination of the application is carried out by the examiner. 



Form PCT/SeDarate Sheet/408 (Sheet 1 WEPO-Aprit 19971 




WRITTEN OPINION International application No. PCT/GB98/00866 

SEPARATE SHEET 



For information only, the applicant may chose to prosecute the application on one 
of the above inventions in the national / regional phase of the application. 

2.2 Claim 1 

The subject matter of claim 1 of the application is not allowable because lacks an 
inventive step, Art. 33(3) PCT, the reasons being as follows: 

Document D1 is considered to represent the closest prior art to the subject matter 
of claim 1 of the application. D1 discloses sensors (1,2,3) which are connected to 
a central control (5,6). 

The examiner is of the opinion that it is an obvious problem in such a 
sensor/control arrangement that some sensors require a higher data rate than 
others. 

The person skilled in the art, wishing to solve this problem would look to document 
D2. D2 discloses the multiplex control system for such a sensor/control 
arrangement but does not explicitly mention the control/sensors themselves. 

D2 discloses that in a plurality of multiplexed channels (these could also be 
considered as sub-channels of a single channel), some channels with higher data 
rates are assigned correspondingly increased data transmission time slots, see 
abstract. The multiplexing of data is therefore asymmetrically arranged in 
accordance with the channel data carrying capacity. 

The person skilled in the art, incorporating the teaching of D2 into the 
method/apparatus of D1 would therefore arrive at the subject matter of claim 1 of 
the application without having made an inventive step. Claim 1 is therefore not 
allowable under Art. 33(3) PCT. 

It is further noted that the following clarity problems exist in claim 1 of the 
application. 
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a. The expression "to receive data therefrom", in claim 1 , lines 4-5, is unclear 
since from the sentence construction it is not clear from where the data is 
received. 

b. It is not clear what is meant by (the noun) "data processing function". 

c. It is not clear what is meant by "multiplexing division". 
The above terms therefore need to be clarified in the claim. 

2.3 Claims 2-12 

The examiner is of the provisional opinion that the subject matter of claims 2 to 12 
is of a routine nature and does therefore not involve an inventive step. The 
examiner also notes that although the subject matter of the claims is not known 
from a combination of D1 and D2, these relate largely to the area of application of 
the sensor/control arrangement. The technology of the application, for instance 
vibration sensing, is largely independent of the arrangements for data 
transmission. 

2.4 Claim 13 

Claim 13 relates to an apparatus for wireless transmission of data using 
multiplexed channels in which an asymmetric data rate in respective (so called 
sub-) channels is effected in accordance with the different data rate 
requirements of local sensors. 

From the document D2, col. 1, lines 10-18 it is known to match data rate 
requirements with a particular channel transmission speed. The person skilled in 
the art would apply this principle to the specific example of data passing from a 
sensor without making an inventive step. The person skilled in the art would 
therefore incorporate this into the sensor / test arrangement of D1 , see D1 , fig. 1 
and 2. In so doing, the person skilled in the art would assign channels in 
accordance with the different data rate requirements of respective sensors and so 
arrive exactly at the subject matter of claim 13 of the application without having 
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made an inventive step. 

The subject matter of claim 13 is therefore obvious in the light of the available 
prior art D1 and D2, and as such not allowable under Art. 33(3) PCT. 

2.5 Claims 14-23 

Claims 14 to 23 would appear to relate to subject matter which is very diverse and 
of a routine nature. The examiner is therefore of the provisional opinion that the 
person skilled in the art would arrive at the subject matter of claims 14-23 as a 
matter of normal design procedure, starting from the obvious combination of D1 
and D2. The subject matter of claims 14 to 23 is therefore not allowable under Art. 
33(3) PCT. 

2.6 Claim 24 

Claims 24 and 25 relate to sensing in three dimensions. The closest prior art to 
claims 24 and 25 would appear to be D3. D3 also relates to vibration sensing in 
three dimensions. 

Claim 24 is a method claim, D3 discloses: 

a. a method for vibration analysis of a machine or other article (see abstract) 
comprising; 

a. providing a vibration sensor (1) 

b. causing the sensor to sense vibrations (see abstract) 

c. analysing signals produced by said sensor (15, see col. 5, lines 60-62) 

d. providing the sensor with 3d location sensing means (D3, col. 6, lines 25-50) 

e. causing a single vibration sensor to monitor 3 dimensions, (see fig. 2 and 
col. 4, lines 64-65 of D3) and using the coordinate measuring system to 
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measure the coordinates at these points (D3, col. 6, lines 25-50) 

The subject matter of D3 differs from that of the application claim 24 only in that 
the feature: 

f. "identifying the location of a source of vibration accordingly" is not explicitly 
disclosed in D3. However, in col. 1, lines 15-25 of D3, it is disclosed that it is 
necessary to understand as accurately as possible the vibration 
characteristics of a machine etc. 

In the opinion of the examiner, to identify the source of a vibration is an obvious 
desire of the person skilled in the art who wishes to understand "as accurately as 
possible" the vibration characteristics of a machine. Since the other features of 
claim 24 are not different from those of D3, the examiner is of the opinion that 
claim 24 of the application lacks an inventive step and as such is not allowable 
under Art. 33(3) PCT. 

It is furthermore noted that claim 24 is not allowable under Art. 6 PCT since it 
lacks clarity. In particular the "said single vibration sensor" is not referred to 
previously in the claim, it should have been defined as a "single sensor" in feature 
a of the claim, if this is indeed the "said single sensor" to which reference is made 
in feature e. 

2.7 Claim 25 

Claim 25 is an apparatus claim which claims (in terms of an apparatus) the 
features a. to d. corresponding to those features a. to d. in claim 24. 

As discussed above in part 2.6 of this opinion, these features are all known from 
the document D3, as such claim 25 is not new, and therefore does not fulfil the 
requirements of Art. 33(2) PCT. 

3. In the following section, certain defects in the International Application will be 
noted. 
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3.1 Document D1, D2 and D3 should be mentioned in the description in accordance 
with Rule 5.1 a ii PCT. 

3.2 The description should be brought into accordance with any new claims to be filed 
in accordance with Rule 5.1 a iii PCT. 

3.3 The independent claims should preferably be cast in the two part form of claim in 
accordance with Rule 6.3 b PCT, relative to the appropriate prior art. 

4. The following points of clarity should be taken into account when filing new claims: 

4.1 To increase the clarity of the claims, reference signs relating to the drawings 
should be inserted into the claims between parentheses (). This applies to both 
the pre and post characterising portions of the claims. 
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Dear Sirs 

INTERNATIONAL APPLICATION NUMBER : 
SUN ELECTRIC UK LIMITED ET AL 
RESPONSE TO FIRST WRITTEN OPINION 



PCT/GB98/00866 



We are responding to the first written opinion setting a two 
month response period from 15 February 1999 and according to Rule 
69.2 the final date for the International Preliminary Examination 
report is : 

3 August 1999 

leaving just under four months for the remainder of the 
procedure, 

AMENDMENTS 

We are filing herewith fair copy amended pages of the description 
and claims, as detailed below. 

We request favourable reconsideration of the application, as 
amended f accordingly . 

In the amended pages of the claims, there is included an 
"interpretation" edition of the amended claims in which the 
amendments made are identified by parentheses and underlining in 
the usual way. These amendments include amendment of the claims 
responsive to the defects noted in items 3.3 and 4.1 on sheet 6 
of the separate sheets of the FWO. 



Partners 

William Orr Senior Partner 
Peter Wharton Managing Partner 

Philip Archer 



Laurence Ben-Nathan 
Hedley Austin 
Stewart Gibson 



Robin Browne 
Simon Belcher 
Mark Green 



Mark Davies 
Alison Simpson 
Neil Pawlyn 
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Amended pages of the description include amendments responsive 
to items 3.1 and 3.2 of the said sheet 6. 

UNITY OF INVENTION 

TSZJSS^r^n* £ unit^f ISe^SS 
Si JMlicJnts intend responding appropriately in this regard to 
ITe lamination "report, issued during the National and Regxonal 
phases. 

CLAIMS 1 TO 23 

We shall respond below to the objection with respect to inventive 

to the cited references. 
INVENTIVE STEP OF CLAIMS 1 TO 2 3 

Since International Preliminary Examination is being carried out 

?thiid edition 1998) . It is understood that these principles will 
apply! tn any case in the European Regional phase in due course. 

GENERAL 

1 The present invention by its very nature is relatively 

simple in the sense that item c) of the characterising 
portion of claim 1 refers to allocating data from local 
US sensors to the sub-channels in accordance with the 
data carrying capacities of the sub-channels. It is 
submitted t h at care needs to be taken not to allow such 
simpUcity to affect in any way the question of inventive 
step. 

r> indeed there is warning in the Guidelines (chapter 

CIV 9 9) against ex post facto analysis when assessing 
incentive step> particularly in relation to apparently 
simple Invent io'nsC see T24/81 and T564/89 and T645/92 and 

T795/93) . 

Established case law of the EPO B^^^^P^Si^ 
clear that the relevant question is not whether the skxlled 
oerson could have carried out the invention, but whether 
he w^ld^aVe done so in the hope of solving the underlying 
technical problem, or in the expectation of some 
improvement^? advantage. So in this case, the question 
Is nol whether the skilled person could have arrived at the 
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invention by modifying documents Dl in accordance with the 
disclosure in document D2 , but whether he would have done 
so because of promptings in these prior art documents (see 
T2/83 and T90/84 and T7/86 and T200/94). 

3 so what in fact is in the present case the underlying 
technical problem or the expectation of improvement or 
advantage in question? The answer to this is set out on 
pages 4 and 5 of the description of the present application 
which refers to such factors as economical use of available 
bandwidth and allocation of bandwidth corresponding to 
bandwidth requirements of the individual data sensors. The 
text on page 5 goes on to explain that prior proposals have 
ignored or overlooked these differing data rates or 
bandwidth requirements and this has led to a non- 
utilisation of sub-channel bandwidths whereby the overall 
utilisation of data transmission capacity allocated to a 
communications system has been very far from perfect. There 
is a reference to the twin evils of sub-channel under- 
utilisation and under-capacity (for a given data flow) , and 
the avoidance of these. 

4 Therefore, the disclosure in documents Dl and D2 is to be 
examined having regard to these latter-discussed technical 
problems and/ or the improvements or advantages which might 
arise from reducing or eliminating them. Specifically, do 
documents Dl and D2 contain any relevant disclosure with 
regard to these problems and questions? 

The disclosure in documents Dl may be summarised as 
follows: 

"There is disclosed in US-A-4 , 738 , 13 3 an automotive testing 
system applicable to diagnostic analysis, in which prior 
art use of a plurality of cables or even an umbilical cord 
sinqle cable (with digital signal conversion) is replaced 
by a wireless transmitter-receiver link interposed between 
the sensing transducers in the vehicle under test and the 
test apparatus. Transmission is by radio in the ultra 
short wave range, preferably in the gigahertz frequency 
range. 

in accordance with a preferred feature of the disclosed 
invention the signals from the transducers are transmitted 
in time-multiplexed mode so that one transmitter can 
transmit signals from a plurality of transducers, and a 
plurality of signals from the engine of the vehicle can be 
transmitted sequentially through a sinqle channel. 
Frequency multiplexed transmission is also possible whereby 
each sensor then has its own specific discrete transmission 
channel. There is no reference anywhere in the text or 
drawings to the bandwidth or data-carrying capacity of the 
transmission channels". 



European Patent Office 



Page 4 
14 April 1999 



6, Turning now to the disclosure in document D2 , the 
disclosure therein may be summarised as follows: 

"There is disclosed in US-A-5 509 013 a multiplexer control 
system to control multiplexing of data of a plurality of 
channels including channels having different transmission 
speeds. It is stated that when multiplexing data of 
channels having different transmission speeds, data of 
channels having higher transmission speeds are more 
frequently multiplexed than data of channels having lower 
transmission speeds and the invention apparently seeks 
economically to realise a construction capable of 
multiplexing data on channels having different transmission 
speeds, and in accordance with the claimed invention this 
object is achieved by use of a multiplexer control system 
utilising a bit map memory, a rate setting memory and 
controlling means determining the multiplexing of the input 
data to the plurality of channels. 

There is apparently no clear reference in the disclosure 
to the bandwidth or data-carrying capacity of the channels, 
and this is not surprising since apparently the channels 
are not wireless channels and therefore this reference 
apparently contains no disclosure of direct relevance to 
the question of channel capacity as opposed to channel 
transmission speed". 

7. In view of the above-quoted disclosures in references Dl 
and D2, it can now be seen that the technical problem with 
which the present invention is concerned is not addressed 
in any direct way in either of the two principal cited 
references Dl and D2 . Certainly, in Dl there is complete 
lack of awareness of the problem with which the present 
invention addresses. In simple terms, Dl is one of the 
prior proposals mentioned in paragraph 2 on page 5 of the 
present application which have ignored or overlooked these 
differing data rate requirements, with the result that the 

use of equal bandwidth sub-channels has led to ( 

The various short comings there identified and quoted 
above) . 

8, As to D2, quite apart from the above-mentioned distinction 
between transmission speed and bandwidth or channel 
capacity, there is the basic point that the skilled person 
would (as opposed to could) not have even considered 
looking for disclosure relevant to the problem of bandwidth 
or channel capacity since certainly Dl and very arguably 
D2 also contain no reference to this. 

9. Indeed, the absence of any reference to the channel 
capacity problem from the disclosure in Dl is of dominant 
significance because the skilled person is obliged to start 
from Dl since the disclosure in D2 is effectively merely 
of a multiplexer and provides few if any other features of 
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claim 1 of the present application. Therefore, starting 
from Dl, the person skilled in the art is not even aware 
of the problem which the present invention solves, and does 
not even consider looking for disclosure solving such a 
problem. 

10. The Examiner states his opinion (see section 2.2 on 
separate sheet 2 of the FWO) that it is an obvious problem 
in such sensor/control arrangement that some sensors 
require a higher data rate than others. However, the 
Guidelines warn against such an ex post facto approach when 
assessing inventive step, as mentioned above. In any case, 
even assuming, arguendo that the transducers disclosed in 
document Dl eg. trigger tongs for ignition pulses, 
voltmeters and ammeters, could be shown to have different 
data generating rates, there is simply no suggestion in Dl 
of doing anything to accommodate those different rates. 
Document D2 does deal with the handling of multiple 
channels having different transmission speeds. In 
particular, it is directed to a multiplexer control system 
for controlling the multiplexing of data from pre-existing 
channels which already have different data transmission 
rates. Furthermore, the system is dependent on the 
existence of these pre-existing channels of different data 
rates, since it must store information relating to the 
channel identifications and their transmission rates in the 
rate setting memory 12 which is critical to the operation 
of the system. It is submitted that there would have been 
no reason for one of ordinary skill in the art to attempt 
to use the system of document D2 which is based on pre- 
existing data channels of different data rates, in a system 
such as that of Dl, which multiplexes data from channels 
which apparently have the same data rate. It is noted that 
in the system of Dl, the wire conductors coming into the 
multiplexer and encoder 4a) could all have the same data 
rate even if the individual transducers 1-3 had different 
data-generating rates. That being the case, the multiplexer 
of D2 would not work in the system of Dl. 

11. Reverting specifically to the question of the disclosure 
or not in D2 of the concept of differing channel capacity 
or bandwidth, the following observations are made. As 
mentioned above, the specific textual disclosure relates 
solely to channels having "different transmission speeds". 
In this regard it is commented that channel data 
transmission speed as such and in the absence of any 
reference to channel capacity amounts to no more than a 
reference to the actual data transmission rate at any time 
rather than an upper limit to the data rate. The disclosure 
is explicit only as to the words actually used. Nowhere, 
apparently is there any reference to channel capacity or 
an upper limit to the data rate. This is significant. Also 
significant is the actual presence (column 2 at line 48) 
of a reference to changing the transmission speed of the 
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channel by employing a re-writeable memory. This endorses 
the absence of channel capacity disclosure. 

12. Summarising, it is submitted that Dl lacks all three 
features a), b) and c) of the characterising clause of 
claim 1. Dl also lacks any suggestion of the problem to be 
solved by the characterising features of claim 1. Therefore 
the skilled person aware of Dl would not search anywhere 
for the solution to the problem confronted by the present 
invention because that problem is unknown to him. Even if 
that skilled person consulted D2 in combination with Dl, 
he would find that it was of little if any relevance. It 
discloses a multiplexing system relating to data 
transmission speeds. Data transmission speeds have no 
relevance to the disclosure of Dl since it contains no 
disclosure thereof. It does contain disclosure relating to 
multiplexing. It refers to time multiplexing and to 
frequency multiplexing. Neither of these systems relates 
in any practicable way to the multiplexing system of D2. 
Time multiplexing is in any case a single channel system. 
Therefore, the combination of Dl with D2 is not a 
combination which the skilled person would make. Even if 
the combination were made, arguably it would not produce 
the presently claimed invention since D2 arguably contains 
no disclosure of channels having differing carrying 
capacities but only disclosure of different actual data 
transmission rates. 

CLAIMS 24 AND 25 

1. The FWO indicates that claim 24 possesses novelty but lack 
inventive step, and claim 2 5 lacks novelty with respect to 
document D3 . 

2. Document D3 discloses a system for contactless detection 
of oscillations in an object by illuminating the object 
with a laser beam. By detecting reflected light from a 
point on the object with three spaced sensing heads, the 
system of D3 can locate the point by triangulation. By 
sensing light reflecting from a plurality of points on the 
object, the overall movement of the object can be 
determined in D3 . 

3. In view of the above-described disclosure in D3, claims 24 
and 2 5 have been limited to a system wherein the vibration 
sensor is mechanically coupled to the machine or other 
article being sensed. It is submitted that with this 
amendment, both claims 24 and 25 have clear novelty with 
respect to D3 and moreover the cumulative effect of the 
additional features of novelty renders the disclosure of 
D3 significantly less pertinent whereby the technical 
advance to be made by the technically competent person as 
a matter of routine and non-inventive contribution to the 
state of the art in reaching the invention from D3 becomes 
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relatively unbridgeable. 



Yours faithfully 

UHART-DYKES & LORD 





PHILIP B 
AUTHORISES REI1 

Encs. l. PagesWf^a and 7 of the description - in triplicate. 

2. Amended claims 1 to 25 (fair copy format) - in 
triplicate. 

3. Amended claims 1 to 25 with identification of amendments 
by underlining and parentheses 




4 

times) and to individual channels within the groups (at 
transmission times) so as to increase throughput and reduce 
packet loss. For bursty traffic, the use of channel groups 
reduces the packet loss by several orders of magnitude. 
5 EP 0 515 728A2 relates to a wireless indoor relay 

system. AU-A-18143/88 relates to a wireless data 
transmission link and notably a protocol for establishing 
a duplex link between first and second data link devices. 

Other known references include: 
10 GB 2295070 

EP 0483549 

EP 0268492 

US 5509013 

US 5448759 
15 US 5363370 

US 4,738,133 discloses a system for wireless 
transmission of multiplexed data from a plurality of 
transducers . 

US 5,509,013 discloses a multiplexer control system 
20 for multiplexing the data from a plurality of input 

channels having different transmission speeds. 

DE 4106572 discloses a system for contact-free 
measurement of object oscillations by directing laser light 
onto the object and detecting reflected light at plural 
25 spaced sensing heads so as to locate the point on the 
object from which the reflections are emanating. 

According to the invention there is provided a method 
and apparatus for wireless transmission of data through a 
communications channel between at least two local data 
30 sensors with optional primary data processing and a data 

processing function, as defined in the accompanying claims. 

In a described embodiment, there is provided a method 
and apparatus in which the step of multiplexing division of 
the communications channel is effected asymmetrically, 
35 whereby the data carrying capacities of the sub-channels 

are unequal. Likewise in the embodiment, the data rates 
required for data transmission from the local sensors 
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differs substantially between the at least two sensors. 
Likewise also in the embodiment, the step of allocating 
data from the local data sensors to the data transmission 
5 sub-channels is effected in accordance with the data- 

carrying capacities of these sub-channels- In this way 
there is achieved within a 
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vibrational analysis of machines and other articles and 
products and systems. In accordance with this aspect of 
the invention a vibration sensor, for example an NVH 
(noise vibration harshness) sensor is mechanically coupled 
5 to the machine or other article to three-dimensionally 
locate a source of vibration in a machine or system. Such 
a sensor may be just one of the local sensors in the 
wireless transmission system of the other embodiments , or 
it may be provided with its own cable or other transmission 

10 channel for its vibration signals. 

In order to three-dimensionally locate a source of 
vibration, the vibration signals are monitored at three or 
more positionally-def ined locations of the sensor. In the 
preferred embodiment the sensor is provided with its own 

15 three-dimensional location or co-ordinate-defining system 
(utilising spaced infra-red sensors) , so that the sensor's 
location at any given time is readily defined. 
Alternatively, the sensor may be caused to sense at three 
known locations, or three sensors may be provided, one each 

20 at three such locations. 

Embodiments of the invention will now be described by 
way of example with reference to the accompanying drawings 
in which: 

Fig 1 shows a functionality block diagram for a high 
25 speed RF data link, including both the frequency 

multiplexing system (of Figs 2 and 3) and the time-division 
multiplexing system (of Figs 4 and 5 hereof) ; 

Figs 2 and 3 show block diagrams of the transmitter 
and receiver functions of the system of Fig 1 as it applies 
3 0 to a frequency multiplexing system; 

Figs 4 and 5 show block diagrams of the transmitter 
and receiver functions of the system of Fig 1 as they apply 
to a time-division multiplexing system; and 
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CLAIMS 

1 A method of wireless transmission of data in digital 
and/or analogue format through a communications channel 

5 (72) from at least two local data sensors (14, 16) to a 

data processing means (24), said method comprising the 
step of division of said channel into sub-channels and 
transmitting said data from said data sensors respectively 
through said sub-channels accordingly; 
10 characterised by 

a) said step of division of said communications 
channel being effected asymmetrically whereby the data 
carrying capacities of said sub-channels are unequal; and 

b) the data rate required for data transmission from 
15 said local sensors differing substantially between said at 

least two sensors; and 

c) allocating data from said local data sensors to 
respective ones or groups of said sub-channels [being 
effected] in accordance with the data carrying capacities 

20 of said sub-channels. 

2 A method according to claim 1 characterised by said 
step of division being effected on a frequency basis. 

25 3 A method according to claim 1 characterised by said 

step of division being effected on a time-division basis. 

4 A method according to any one of claims 1 to 3 
characterised by said step of division being adapted to 

30 effect said division on an interdigitated non-chopping 

data-allocation basis in which a degree of data element 
transmission time overlap between channels is permitted. 

5 A method according to claim 1 characterised by said 
35 step of division being effected by packet-switching of data 

from said local data sensors, and interleaving said data 
packet with an unsymmetrical packet distribution. 
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6 A method according to any one of claims 1 to 5 
characterised by said data processing means comprising a 
host PC (24) having a series of virtual serial ports, and 

5 said method comprising allocating each of said sub-channels 

to a corresponding one of said virtual serial ports. 

7 A method according to any one of claims 1 to 6 
characterised by said local sensors comprising automotive 

10 diagnostic and/or servicing sensors and said wireless 

transmission of data being effected at radio frequencies. 

8 A method according to any one of claims 1 to 7 
characterised by at least one of said local sensors (14) 

15 also providing a primary data-processing function. 

9 A method according to any one of claims 1 to 8 
characterised by said local sensors comprising vibration 
sensor means (104) adapted to sense machine vibration, and 

20 said method comprising transmitting said data therefrom. 

10 A method according to claim 9 characterised by the 
step of using as said sensors, sensors (104) adapted to 
provide vibration data permitting noise vibration harshness 

25 (NVH) analysis of the data. 

11 A method according to claim 10 characterised by at 
least three of said sensors being such NVH sensors, and the 
method comprising employing said sensors at 

30 three-dimensionally spaced locations to identify the 

location or co-ordinates of a source of vibration. 

12 A method according to claim 9 or claim 10 
characterised by said vibration sensor means further 

35 comprising three-dimensional location sensing means (106) 

and the method comprising the step of using said sensor to 
sense vibrations at three dimensionally-spaced locations in 
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sequence, and using said three-dimensional location sensing 
means to identify the location or co-ordinates of said 
three spaced locations so as to identify the location or 
co-ordinates of a source of vibration. 

13 Apparatus for wireless transmission of data in digital 
and/or analogue format through a communications channel 
(12) from at least two local data sensors (14, 16) to a 
data processing means (24), the apparatus comprising a 
multiplexer (62) adapted to effect division of said 
communications channel into sub-channels, and a transmitter 
(34) adapted to transmit said data through said 
sub-channels accordingly; 

characterised by 

a) said multiplexer being adapted to divide said 
communications channel asymmetrically whereby the data 
carrying capacities of said sub-channels are unequal; and 

b) control means (40) adapted to allocate data from 
said local data sensors to respective ones or groups of 
said communications sub-channels in accordance with 
substantially different data rate requirements from said 
local sensors. 

14 Apparatus according to claim 13 characterised by said 
multiplexer being adapted to effect said multiplexing on a 
frequency basis. 

15 Apparatus according to claim 13 characterised by said 
multiplexer being adapted to effect said multiplexing on a 
time-division basis. 

16 Apparatus according to any one of claims 13 to 15 
characterised by said multiplexer being adapted to effect 
said multiplexing on an interdigitated non-chopping 
data-allocation basis in which a degree of data element 
transmission time-overlap between channels is permitted. 
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17 Apparatus according to claim 13 characterised by said 
multiplexer being adapted to effect packet-switching of 
data from said local sources and to interleave said data 
packets with an unsymmetrical packet distribution, 

18 Apparatus according to any one of claims 13 to 17 
characterised by said data processing function comprising 
a host PC (24) having a series of virtual serial ports, and 
said control means being adapted to allocate each of said 
sub-channels to a respective one of said virtual ports. 

19 Apparatus according to any one of claims 13 to 18 
characterised by at least one of said local sensors (14) 
being adapted to provide a primary data-processing 
function. 

20 Apparatus according to claim 19 characterised by said 
local sensors comprising vibration sensor means (104) 
adapted to sense machine vibration whereby said apparatus 
can transmit said vibration data from said vibration 
sensing means. 

21 Apparatus according to claim 20 characterised by said 
local data sensors comprising sensors adapted to provide 
vibration data permitting noise vibration harshness (NVH) 
data for analysis thereof. 

22 Apparatus according to claim 21 characterised by said 
local data sensors comprising at least three or more such 
NVH sensors whereby said sensors can be located at three- 
dimensionally spaced locations to provide data enabling 
identification of the location or co-ordinates of the 
source of a vibration in a machine. 

23 Apparatus according to claim 20 or claim 21 
characterised by said vibration sensor means further 
comprising three-dimensional location sensing means (106) 
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whereby said vibration sensor means can sense vibrations at 
three-dimensionally-spaced locations in sequence and said 
three-dimensional location sensing means can identify the 
co-ordinates or locations of said three locations so as to 
enable identification of the location or co-ordinates of a 
source of vibration, 

24 A method for vibration analysis of a machine or other 
article comprising: 

a) providing a vibration sensor (104); 

b) causing said sensor to sense vibrations; 

c) analysing signals produced by said sensor; 
characterised by 

d) providing said sensor with three-dimensional 
location sensing means (106); 

e) causing said vibration sensor to be mechanically 
coupled to the machine or other article to sense 
vibrations at three-dimensionally-spaced locations and 
using said three-dimensional location sensing means to 
determine the co-ordinates of said three locations; and 

f) identifying the location or co-ordinates of a 
source of vibration accordingly. 

25 Apparatus for vibration analysis of a machine or other 
article comprising: 

a) a vibration sensor (104) adapted to sense 
vibrations at chosen locations; and 

b) analysis means (124) adapted to analyse signals 
produced by said sensor; 

characterised by 

c) said vibration sensor being adapted to be 
mechanically coupled to the machine or other article and 
further comprising three-dimensional location sensing means 
(106) ; 

d) whereby said single sensor can be caused to sense 
vibrations at three-dimensionally spaced locations at which 
said three-dimensional location sensing means can identify 



20 

the co-ordinate locations thereof whereby the corresponding 
co-ordinates of a source of vibration can be determined. 
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1 A method of wireless transmission of data in digital 
and/or analogue format through a communications channel 
(72) from at least two local data sensors (14, 16) to a 
data processing means (24) [function to receive data 
therefrom], said method comprising the step of 
[multiplexing] division of said channel into sub-channels 
and transmitting said data from said data sensors 
respectively through said sub-channels accordingly; 

characterised by 

a) said step of [multiplexing] division of said 
communications channel being effected asymmetrically 
whereby the data carrying capacities of said sub-channels 
are unequal; and 

b) the data rate required for data transmission from 
said local sensors differing substantially between said at 
least two sensors; and 

c) [the step of] allocating data from said local 
data sensors to respective ones or groups of said 
sub-channels [being effected] in accordance with the data 
carrying capacities of said sub-channels. 

2 A method according to claim 1 characterised by said 
step of [multiplexing] division being effected on a 
frequency basis. 

3 A method according to claim 1 characterised by said 
step of [multiplexing] division being effected on a 
time-division basis. 

4 A method according to any one of claims 1 to 3 
characterised by said step of [multiplexing] division being 
adapted to effect said [multiplexing] division on an 
interdigitated non-chopping data-allocation basis in which 
a degree of data element transmission time overlap between 
channels is permitted. 
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A method according to claim 1 characterised by said 



# 
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step of [multiplexing] division being effected by 
packet-switching of data from said local [sources] data 
sensors , and [the] interleaving [of] said data packet 
[being effected] with an unsymmetrical packet distribution. 

6 A method according to any one of claims 1 to 5 

characterised by said data processing [function] means 
comprising a host PC (24) having a series of virtual serial 
ports, and said method comprising allocating each of said 
sub-channels to a corresponding one of said virtual serial 
ports . 



7 A method according to any one of claims 1 to 6 
characterised by said local sensors comprising automotive 

15 diagnostic and/ or servicing sensors and said wireless 

transmission of data being effected at radio frequencies. 

8 A method according to any one of claims 1 to 7 
characterised by at least one of said local sensors (14) 

20 also providing a primary data-processing function. 

9 a method according to any one of claims 1 to 8 
characterised by said local sensors comprising vibration 
sensor means (104) adapted to sense machine vibration, and 

25 said method comprising transmitting said data therefrom. 

10 A method according to claim 9 characterised by the 
step of using as said sensors, sensors (104) adapted to 
provide vibration data permitting noise vibration harshness 
(NVH) analysis [thereof] of the data. 



35 



11 A method according to claim 10 characterised by at 
least three of said sensors being such NVH sensors, and the 
method comprising employing said sensors at 
three-dimensionally spaced locations to identify the 
location or co-ordinates of a source of vibration. 
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12 A method according to claim 9 or claim 10 
characterised by said vibration sensor means further 
comprising three-dimensional location sensing means (106) 
and the method comprising the step of using said [single] 

5 sensor to sense vibrations at three dimensionally-spaced 

locations in sequence, and using said three-dimensional 
location sensing means to identify the location or 
co-ordinates of said three spaced locations so as to 
identify the location or [co-ordinate] co-ordinates of a 
10 source of vibration. 

13 Apparatus for wireless transmission of data in digital 
and/or analogue format through a communications channel 

(12) from at least two local data sensors (14, 16) to a 
15 data processing means (24) [function to receive data 

therefrom], the apparatus comprising a multiplexer (62) 
adapted to effect division of said communications channel 
into sub-channels, and a transmitter (34) adapted to 
transmit said data through said sub-channels accordingly; 
20 characterised by 

a) said multiplexer being adapted to divide said 
communications channel asymmetrically whereby the data 
carrying capacities of said sub-channels are unequal; and 

b) control means (40) adapted to allocate data from 
25 said local data sensors to respective ones or groups of 

said communications sub-channels in accordance with 
substantially different data rate requirements from said 
local sensors. 

30 14 Apparatus according to claim 13 characterised by said 

multiplexer being adapted to effect said multiplexing on a 
frequency basis. 

15 Apparatus according to claim 13 characterised by said 
35 multiplexer being adapted to effect said multiplexing on a 

time-division basis. 
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16 Apparatus according to any one of claims 13 to 15 
characterised by said multiplexer being adapted to effect 
said multiplexing on an interdigitated non-chopping 
data-allocation basis in which a degree of data element 

5 transmission time-overlap between channels is permitted. 

17 Apparatus according to claim 13 characterised by said 
multiplexer being adapted to effect packet-switching of 
data from said local sources and to interleave said data 

10 packets with an unsymmetrical packet distribution. 

18 Apparatus according to any one of claims 13 to 17 
characterised by said data processing function comprising 
a host PC (24) having a series of virtual serial ports, and 

15 said control means being adapted to allocate each of said 

sub-channels to a respective one of said virtual ports. 

19 Apparatus according to any one of claims 13 to 18 
characterised by at least one of said local sensors (14) 

2 0 being adapted to provide a primary data-processing 

function. 

20 Apparatus according to claim 19 characterised by said 
local sensors comprising vibration sensor means (104) 

25 adapted to sense machine vibration whereby said apparatus 

can transmit said vibration data [therefrom] from said 
vibration sensing means . 

21 Apparatus according to claim 2 0 characterised by said 
30 local data sensors comprising sensors adapted to provide 

vibration data permitting noise vibration harshness (NVH) 
data for analysis thereof. 

22 Apparatus according to claim 21 characterised by said 
35 local data sensors comprising at least three or more[,] 

such NVH sensors whereby said sensors can be located at 
three-dimensionally spaced locations to provide data 



enabling identification of the location or co-ordinates of 
the source of a vibration in a machine. 



23 Apparatus according to claim 20 or claim 21 
characterised by said vibration sensor means further 
comprising three-dimensional location sensing means (106) 
whereby said [single] vibration sensor means can sense 
vibrations at three-dimensionally-spaced locations in 
sequence and said three-dimensional location sensing means 
can identify the co-ordinates or locations of said three 
locations so as to enable identification of the location or 
co-ordinates of a source of vibration. 

24 A method for vibration analysis of a machine or other 
article comprising : 

a) providing a vibration sensor (104); 

b) causing said sensor to sense vibrations; 

c) analysing signals produced by said sensor; 
characterised by 

d) providing said sensor with three-dimensional 
location sensing means (106); 

e) causing said [single] vibration sensor to be 
mechanical l y ™upled to t he mac hine or other article to 
sense vibrations at three-dimensionally-spaced locations 
and using said three-dimensional location sensing means to 
determine the co-ordinates of said three locations; and 

f) identifying the location or co-ordinates of a 
source of vibration accordingly. 

25 Apparatus for vibration analysis of a machine or other 

article comprising: 

a) a vibration sensor (104) adapted to sense 

vibrations at chosen locations; and 

b) analysis means (124) adapted to analyse signals 
produced by said sensor; 

characterised by 

n\ «id vibration sensor being adapted to — be 
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mechanically coupled to the machine or other article ^q ri 
further comprising three-dimensional location sensing means 
(106) ; 

d) whereby said single sensor can be caused to sense 
5 vibrations at three-dimensionally spaced locations at which 

said three-dimensional location sensing means can identify 
the co-ordinate locations thereof whereby the corresponding 
co-ordinates of a source of vibration can be determined. 
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times) and to individual channels within the groups 
(at transmission times) so as to increase throughput 
and reduce packet loss. For bursty traffic, the use 
of channel groups reduces the packet loss by several 
5 orders of Nnagnitude . 

EP 0 515 728A2 relates to a wireless indoor relay 
system. AUVA-18143/88 relates to a wireless data 
transmission \ link and notably a protocol for 
establishing a\duplex link between first and second 
10 data link device 

Other known V e f e 2r ences include :- 
GB 2295070 
EP 0483549 
EP 0268492 
15 US 5509013 

US 5448759 
US 5363370 

According to the invention there is provided a 
method and apparatus for wireless transmission of data 

20 through a communications channel between at least two 
local data sensors with optional primary data 
processing and a data processing function, as defined 
in the accompanying claims. \ 

In a described embodiment, there is provided a 

25 method and apparatus in which l3he step of multiplexing 
division of the communication^ channel is effected 
asymmetrically, whereby the data carrying capacities 
of the sub-channels are unequal Likewise in the 
embodiment, the data rates Aequired for data 

30 transmission from the local \ sensors differs 
substantially between the at least two sensors. 
Likewise also in the embodiment^, the step of 
allocating data from the local datA sensors to the 
data transmission sub-channels is effected in 

35 accordance with the data-carrying capacities of these 
sub-channels. In this way there is achieved within a 



\ 




\ 



\ 
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vibrational analysis of machines and other articles 
and products and systems. In accordance with this 
aspect ofy the invention a vibration sensor, for 
example an N,VH (noise vibration harshness) sensor is 
5 utilised to three-dimensionally locate a source of 
vibration in a machine or system. Such a sensor may 
be just one of^\the local sensors in the wireless 

transmission system of the other embodiments , or it 

\ 

may be provided wath its own cable or other 

^- . . . 

10 transmission channel for its vibration signals. 

In order to three-dimensionally locate a source 

\ 

of vibration, the vibratron signals are monitored at 
three or more posit ionallyVdef ined locations of the 



sensor. In the preferred embodiment the sensor is 

15 provided with its own three-cbimensional location or 

co-ordinate-defining system (utilising spaced infra- 

red sensors), so that the sensor's location at any 

\ 

given time is readily defined. Alternatively, the 



sensor may be caused to sense \at three known 
20 locations, or three sensors may be proVided, one each 
at three such locations. \ 

Embodiments of the invention wJSll now be 
described by way of example with reference to the 
accompanying drawings in which: \ 
25 Fig 1 shows a functionality block diagram^for a 

high speed RF data link, including both the frequency 
multiplexing system (of Figs 2 and 3) and the tijne- 



division multiplexing system (of Figs 4 and 5 hereof )\ 
Figs 2 and 3 show block diagrams of the 
30 transmitter and receiver functions of the system of 
Fig 1 as it applies to a frequency multiplexing 
system ; 

Figs 4 and 5 show block diagrams of the 
transmitter and receiver functions of the system of 
35 Fig 1 as they apply to a time-division multiplexing 
system; and 



WO 98/44471 




:T/GB98/00866 



15 

CLAIMS 

1 A method of wireless transmission of data in 
digital and/or analogue format through a 
communications channel from at least two local data 

5 sensors to a data processing function to receive data 
therefrom, said method comprising the step of 
multiplexing division of said channel into sub- 
channels and transmitting said data from said data 
sensors through said sub-channels accordingly; 

10 characterised by 

a) said step of multiplexing division of said 
communications channel being effected asymmetrically 
whereby the data carrying capacities of said sub- 
channels are unequal; and 

15 b) the data rate required for data transmission 

from said local sensors differing substantially 
between said at least two sensors; and 

c) the step of allocating data from said local 
data sensors to respective ones or groups of said sub- 

20 channels being effected in accordance with the data 
carrying capacities of said sub-channels. 

2 A method according to claim 1 characterised by 
said step of multiplexing being effected on a 
frequency basis. 

25 3 A method according to claim 1 characterised by 
said step of multiplexing being effected on a time- 
division basis. 

4 A method according to any one of claims 1 to 3 
characterised by said step of multiplexing being 
30 adapted to effect said multiplexing on an 
interdigitated non-chopping data-allocation basis in 
which a degree of data element transmission time 
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overlap between channels is permitted. 

5 A method according to claim 1 characterised by 
said step of multiplexing being effected by packet- 
switching of data from said local sources, and the 

5 interleaving of said data packet being effected with 
an unsymmetrical packet distribution. 

6 A method according to any one of claims 1 to 5 
characterised by said data processing function 
comprising a host PC having a series of virtual serial 

10 ports, and said method comprising allocating each of 
said sub-channels to a corresponding one of said 
virtual serial ports. 

7 A method according to any one of claims 1 to 6 
characterised by said local sensors comprising 

15 automotive diagnostic and/or servicing sensors and 
said wireless transmission of data being effected at 
radio frequencies . 

8 A method according to any one of claims 1 to 7 
characterised by at least one of said local sensors 

2 0 also providing a primary data-processing function. 

9 A method according to any one of claims 1 to 8 
characterised by said local sensors comprising 
vibration sensor means adapted to sense machine 
vibration, and said method comprising transmitting 

25 said data therefrom. 

10 A method according to claim 9 characterised by 
the step of using as said sensors, sensors adapted to 
provide vibration data permitting noise vibration 
harshness (NVH) analysis thereof. 
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11 A method according to claim 10 characterised by 
at least three of said sensors being such NVH sensors, 
and the method comprising employing said sensors at 
three-dimensionally spaced locations to identify the 

5 location or co-ordinates of a source of vibration. 

12 A method according to claim 9 or claim 10 
characterised by said vibration sensor means further 
comprising three-dimensional location sensing means 
and the method comprising the step of using said 

10 single sensor to sense vibrations at three 
dimensionally-spaced locations in sequence, and using 
said three-dimensional location sensing means to 
identify the location or co-ordinates of said three 
spaced locations so as to identify the location or co- 

15 ordinate of a source of vibration, 

13 Apparatus for wireless transmission of data in 
digital and/or analogue format through a 
communications channel from at least two local data 
sensors to a data processing function to receive data 

20 therefrom, the apparatus comprising a multiplexer 
adapted to effect division of said communications 
channel into sub-channels, and a transmitter adapted 
to transmit said data through said sub-channels 
accordingly; 

25 characterised by 

a) said multiplexer being adapted to divide 
said communications channel asymmetrically whereby the 
data carrying capacities of said sub-channels are 
unequal; and 

30 b) control means adapted to allocate data from 

said local data sensors to respective ones or groups 
of said communications sub-channels in accordance with 
substantially different data rate requirements from 
said local sensors. 
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14. Apparatus according to claim 13 characterised by 
said multiplexer being adapted to effect said 
multiplexing on a frequency basis. 

15 Apparatus according to claim 13 characterised by 
5 said multiplexer being adapted to effect said 

multiplexing on a time-division basis. 

16 Apparatus according to any one of claims 13 to 15 
characterised by said multiplexer being adapted to 
effect said multiplexing on an interdigitated non- 
10 chopping data-allocation basis in which a degree of 

data element transmission time-overlap between 
channels is permitted. 

17 Apparatus according to claim 13 characterised by 
said multiplexer being adapted to effect packet- 

15 switching of data from said local sources and to 
interleave said data packets with an unsymmetr ical 
packet distribution. 

18 Apparatus according to any one of claims 13 to 17 
characterised by said data processing function 

20 comprising a host PC having a series of virtual serial 
ports , and said control means being adapted to 
allocate each of said sub-channels to a respective one 
of said virtual ports. 

19 Apparatus according to any one of claims 13 to 18 
25 characterised by at least one of said local sensors 

being adapted to provide a primary data-processing 
function . 

20 Apparatus according to claim 19 characterised by 
said local sensors comprising vibration sensor means 

30 adapted to sense machine vibration whereby said 



WO 98/44471 




T/GB98/00866 



19 

apparatus can transmit said vibration data therefrom. 

21 Apparatus according to claim 20 characterised by 
said local data sensors comprising sensors adapted to 
provide vibration data permitting noise vibration 

5 harshness (NVH) data for analysis thereof. 

22 Apparatus according to claim 21 characterised by 
said local data sensors comprising at least three pr 
more, such NVH sensors whereby said sensors can be 
located at three-dimensionally spaced locations to 

10 provide data enabling identification of the location 
or co-ordinates of the source of a vibration in a 
machine . 

23 Apparatus according to claim 20 or claim 21 
characterised by said vibration sensor means further 

15 comprising three-dimensional location sensing means 
whereby said single vibration sensor can sense 
vibrations at three-dimensionally-spaced locations in 
sequence and said three-dimensional location sensing 
means can identify the co-ordinates or locations of 

20 said three locations so as to enable identification of 
the location or co-ordinates of a source of vibration. 

24 A method for vibration analysis of a machine or 
other article comprising : 

a) providing a vibration sensor; 
25 - b) causing said sensor to sense vibrations; 

c) analysing signals produced by said sensor; 
characterised by 

d) providing said sensor with three-dimensional 
location sensing means; 

30 e) causing said single vibration sensor to 

sense vibrations at three-dimensionally-spaced 
locations and using said three-dimensional location 
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sensing means to determine the co-ordinates of said 
three locations; and 

f) identifying the location or co-ordinates of 
a source of vibration accordingly. 

5 25 Apparatus for vibration analysis of a machine or 
other article comprising : 

a) a vibration sensor adapted to sense 
vibrations at chosen locations; and 

b) analysis means adapted to analyse signals 
10 produced by said sensor; 

characterised by 

c) said vibration sensor further comprising 
three-dimensional location sensing means; 

d) whereby said single sensor can be caused to 
15 sense vibrations at three dimensionally spaced 

locations at which said three-dimensional location 
sensing means can identify the co-ordinate locations 
thereof whereby the corresponding co-ordinates of a 
source of vibration can be determined. 
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I. Basis of the report 

1 . This report has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 



Description, pages: 

1-3,5,6,8-14 
4,4a,7 



as originally filed 
as received on 



17/04/1999 with letter of 



14/04/1999 



Claims, No.: 
1-25 



as received on 



17/04/1999 with letter of 



14/04/1999 



Drawings, sheets: 

1/4-4/4 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 



4. Additional observations, if necessary: 



IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 
C3 paid additional fees. 

□ paid additional fees under protest. 
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□ neither restricted nor paid additional fees. 

2. □ This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

H not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

H all parts. 

□ the parts relating to claims Nos. . 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 




No: 


Claims 


Inventive step (IS) 


Yes: 


Claims 




No: 


Claims 


Industrial applicability (IA) 


Yes: 


Claims 




No: 


Claims 



Claims 1,3,6-13,15,18-25 



2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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1. The following document(s) will be referred to in this preliminary examination report; 

D1 US-A-4 738 133 [Breckel et al] 

D2 US-A-5 509 01 3 [Adachi et al] 

D3 DE-A-4 106 572 [Fraunhofer Gesellschaft Munchen] 

The subject-matter of document D1 is considered to represent the prior art the 
closest to that of the present application, inventions 1 and 2. 

2. In the following discussion, the patentability of the claims will be examined with 
regard to the requirements of the PCT. In particular, the claims will be examined for 
novelty, as defined in Art. 33(2) PCT, and for inventive step, as defined in Art. 33(3) 
PCT. In addition other aspects, such as clarity requirements of Art. 6 PCT, may be 
discussed as appropriate. 

2.1 The application lacks unity within the meaning of Rule 13 PCT, since the claims 
presently on file claim the following separate inventions or groups of inventions not 
so linked as to form a single general inventive concept. The application therefore 
does not comply with the requirements of Art. 3 (4)iii PCT. The application comprises 
the following separate inventions: 

Invention 1. Claims 1-23 

Invention 1 relates to multiplex data transmission via a wireless with different rates 
in each channel. 

Invention 2. Claims 24-25 

Invention 2 relates to a method and apparatus for vibrational analysis in a three 
dimensional space. 

Since the applicant has paid additional fees under Art. 34 (3) a, report on the 
complete application will be made by the examiner. 



For information only, the applicant may chose to prosecute the application on one 
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of the above inventions in the national / regional phase of the application. 
2.2 Claim 1 

The subject matter of claim 1 of the application is not allowable because it lacks an 
inventive step, Art. 33(3) PCT, the reasons being as follows: 

Document D1 is considered to represent the closest prior art to the subject matter of 
claim 1 of the application. D1 discloses sensors (1,2,3) which are connected to a central 
control (5,6). 

The examiner is of the opinion that it is a common and obvious problem in such a 
sensor/control arrangement that some sensors require a higher data carrying capacity 
than others. The problem is for instance known from the document D2, see for instance 
col. 1, lines 16-18. 

The examiner notes that although D2 specifically relates to channels having varying 
"transmission speeds" this means different "data carrying capacity", since data carrying 
capacity only has meaning in terms of a given time period during which data can be 
sent. Nothing in claim 1 of the application refers to channel band-width or the like. 

The person skilled in the art, wishing to solve this problem would use the solution 
proposed in document D2. D2 discloses the multiplex control system for such a 
sensor/control arrangement but does not explicitly mention the control/sensors 
themselves. 

D2 discloses that in a plurality of multiplexed channels (these are considered to be sub- 
channels of a single channel), some channels with higher data rates are assigned 
correspondingly increased data transmission load, see abstract, col. 6, lines 28-32 
(gives a definition of a "cell" and col. 7, lines 14-24 ( which defines how data is 
asymmetrically divided in accordance with the data carrying capacity of the sub- 
channels) and col. 7, lines 33-37 (dynamic changing of channel data transmission 
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capability). The multiplexing of data is therefore asymmetrically arranged in accordance 
with the channel data carrying capacity. 

The person skilled in the art, incorporating the teaching of D2 into the method/apparatus 
of D1 would therefore arrive at the subject matter of claim 1 of the application without 
having made an inventive step. 

The above argument hinges on the question of whether the person skilled in the art 
would combine D1 and D2. The examiner notes that D2 does not address the specific 
environment of data collection from sensors, rather it addresses the more general 
problem of transmitting by what ever means data from one remote location to another 
by means of transmission channels of some kind. The examiner furthermore notes that 
the solution offered to the above problem in D2 which is the same as in the application, 
has no technical features which relate to the kind of data generated, the means of 
transmission or to the source of data. The examiner furthermore notes that nearly all 
data is actually sourced from some kind of sensor, be it a microphone in a telephone, 
a pressure sensor or a light responsive sensor in a FAX machine. 

The examiner concludes that the problem posed in D2 is very general to the field of data 
transmission and the person skilled in the art would therefore be very aware of this 
problem when dealing with any data transmission. The features of claim 1 of the 
application (known in themselves from D1) are merely contextual and do not add 
technical features which would be considered to involve an inventive step. 

Claim 1 is therefore not allowable under Art. 33(3) PCT. 

The examiner notes that claim 1 would appear to be clear and therefore to satisfy the 
requirements of Art. 6 PCT. 

2.3 Claims 2 to 5 

The examiner notes that claims 2 to 5 relate to the way in which the channels are divided. 
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From D2, col. 1 , lines 54-64 it would appear that the channel division is on a time division 
basis. The examiner is now of the provisional opinion that claim 3 of the application lacks 
inventive step, but that the division in accordance with claim 2 could be considered as 
being both new and involving an inventive step since there is no indication in the prior art 
to use frequency division. 

The examiner is of the provisional opinion that the subject matter of claims 5 could likewise 
be considered to involve an inventive step, since packet switching is also not known from 
the available prior art D1 or D2. 

The examiner considers that the subject matter of claim 4 could contain subject matter 
which involved an inventive step, but that it is so unclear to the examiner what is being 
claimed that the present claim does not satisfy the requirements of Art. 6 PCT. 

In particular the examiner is not aware of the term "interdigitated non-chopping data- 
allocation basis" with regard to channel division /multiplexing etc. Furthermore the criteria 
that a "degree" of data element transmission time overlap is permitted is indefinite and 
vague. 

The applicant is also informed for information only that the examiner is of the provisional 
opinion that any independent claim (in the regional or national phase of the application) 
based on the division mechanism, e.g. frequency division, would not be acceptable if 
based on alternatives, i.e. only one mechanism could be considered as constituting one 
unifying inventive concept, since the more general concept of the application is already 
known from D2. 

2.4 Claims 6-12 

Although the subject matter of the claims 6-12 is not per se known from a combination of 
D1 and D2, these relate largely to the area of application of the sensor/control 
arrangement. The technology of the application, for instance vibration sensing, is 
considered to be independent of the arrangements for data transmission. As such these 
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claims represent various juxtapositions of features which would appear to be known in 
themselves, as such the examiner considers them not to involve an inventive step, Art. 
33(3) PCT. 

It is furthermore noted that claim 10 lacks clarity, Art. 6 PCT. The reason being that a 
reference in parenthesis to "NVH" would appear not to be a reference to the drawings but 
an attempt to defined a short form for "noise vibration harshness". 

The term "NVH" is then used without brackets in claim 22 and with brackets in claim 21 . In 
the opinion of the examiner the brackets with the term "NVH" should not be used in any of 
the claims. 

2.5 Claim 13 

Claim 13 relates to an apparatus for wireless transmission of data using divided channels 
in which an asymmetric data rate in respective (so called sub-) channels is effected in 
accordance with the different data rate requirements of local sensors. 

From the document D2, col. 1, lines 10-18 it is known to match data rate requirements with 
a particular channel transmission speed. The person skilled in the art would apply this 
principle to the specific example of data passing from a sensor without making an 
inventive step. The person skilled in the art would therefore incorporate this into the sensor 
/ test arrangement of D1, see D1, fig. 1 and 2. In so doing, the person skilled in the art 
would assign channels in accordance with the different data rate requirements of 
respective sensors and so arrive exactly at the subject matter of claim 13 of the application 
without having made an inventive step. 

The subject matter of claim 13 is therefore obvious in the light of the available prior art D1 
and D2, and as such not allowable under Art. 33(3) PCT. 

2.5 Claims 14-17 
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Claims 14 to 17 correspond to the method claims 2-5. For the reasons given above the 
examiner considers that claim 15 lacks an inventive step, time division being known from 
D2. Claims 14 and 17 could be considered to involve an inventive step and claim 16 could 
contain patentable subject matter but is so unclear, Art. 6 PCT, that it is not possible to be 
more specific as to any inventive quality of the claim. 

2.6 Claims 18-23 

Claims 18-23 comprise subject matter which is of a routine nature. The examiner is 
therefore of the provisional opinion that the person skilled in the art would arrive at the 
subject matter of claims 14-23 as a matter of normal design procedure, starting from the 
obvious combination of D1 and D2. The subject matter of claims 14 to 23 is therefore not 
allowable under Art. 33(3) PCT. 

2.6 Claim 24 

Claims 24 and 25 relate to sensing in three dimensions. The closest prior art to claims 24 
and 25 would appear to be D3. D3 also relates to vibration sensing in three dimensions. 

Claim 24 is a method claim, D3 discloses: 

a. a method for vibration analysis of a machine or other article (see abstract) comprising; 

a. providing a vibration sensor (1 ) 

b. causing the sensor to sense vibrations (see abstract) 

c. analysing signals produced by said sensor (15, see col. 5, lines 60-62) 

d. providing the sensor with 3d location sensing means (D3, col. 6, lines 25-50) 

e. causing a single vibration sensor to monitor 3 dimensions, (see fig. 2 and col. 4, 
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lines 64-65 of D3) and using the coordinate measuring system to measure the coordinates 
at these points (D3, col. 6, lines 25-50) 

The subject matter of D3 differs from that of the application claim 24 only in that the 
features: 

f. "identifying the location of a source of vibration accordingly" is not explicitly 
disclosed in D3; 

and the feature of mechanical contact is not disclosed in D3, D3 operating with light 
beams. 

However, in col. 1 , lines 1 5-25 of D3 t it is disclosed that it is necessary to understand as 
accurately as possible the vibration characteristics of a machine etc. 

In the opinion of the examiner, to identify the source of a vibration is an obvious desire of 
the person skilled in the art who wishes to understand "as accurately as possible" the 
vibration characteristics of a machine. 

In addition the examiner is of the opinion that the choice of sensor, being light beam 
sensor or a mechanical sensor is merely one of design choice which the person skilled in 
the art would make without having made an inventive step. 

Since the other features of claim 24 are not different from those of D3, the examiner is of 
the opinion that claim 24 of the application lacks an inventive step and as such is not 
allowable under Art. 33(3) PCT. 

It is furthermore noted that claim 24 is not allowable under Art. 6 PCT since it lacks clarity. 
In particular the "said three locations" (line 26) are not actually previously referred to in the 
claim. It would appear that the author of the claim confuses "three-dimensions" with three 
locations, in the opinion of the examiner a singe point can be defined in "three-dimensions" 
and this in no way implies there to be three points. 
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2.7 Claim 25 

Claim 25 is an apparatus claim which claims (in terms of an apparatus) the features a. to 
d. corresponding to those features a. to d. in claim 24. 

As discussed above in part 2.6 of this opinion, these features are all known from the 
document D3, except for the feature of mechanical sensing. As discussed above the 
examiner is of the opinion that this combination of features lacks an inventive step as such 
claim 25 does not fulfil the requirements of Art. 33(3) PCT. 
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